Abstract
Introduction
From 2009 through 2010, the prevalence of obesity in the United States was 35.5% among adult men and 35.8% among adult women (1) . Over the next 2 decades, obesity is expected to increase an additional 33% and severe obesity by 130% (2) . The United States spends over $190 billion annually on health care directly related to obesity (3) . Among veterans receiving care through the Veterans Health Administration (VHA), 73% of men and 68% of women are overweight or obese (4) . The incidence of obesity has increased substantially among US veterans (5) . Obesity is associated with diseases in all of the organ systems, and gastric bypass surgery can prevent secondary complications of obesity.
Surgical treatment of obesity is more effective and produces longer lasting outcomes than medication therapy or counseling (6) . More than 250,000 bariatric procedures were performed in the United States in 2008 (7) , and that number will continue to increase. Roux-en-Y gastric bypass (RYGB) surgery has become the gold standard among bariatric surgeries, and it is the most commonly performed bariatric procedure in the United States and all over the world (7, 8) . Gallagher et al reported that the cost of RY-GB surgery at the VHA is offset by reduction of health care costs within the first year after surgery (9) . The procedure is also reported to increase life expectancy by an average of 7.1 years (10). Moreover, weight loss surgery has been reported to ameliorate chronic medical conditions such as diabetes and improve quality of life (11, 12) . In veterans, long-term follow-up has confirmed significant and durable weight loss with marked improvement in comorbidities (5) . Independent studies have reported significantly greater weight loss after RYGB than with vertical banded gastroplasty (13) . The maximum weight loss after RYGB occurs at 2 years after the surgery, and after 2 years, up to 25% of lost weight can be regained (14, 15) . Studies have followed the RYGB outcomes up to 15 years after the surgery (16) . However, few longterm follow up studies on results of RYGB have been conducted for the VHA patient population (14) .
The role of the registered dietitian nutritionist is to perform dietary assessments, to evaluate for nutritional deficiencies, and to provide counseling to help patients meet postsurgery weight loss goals (17) . Dietitians are part of the multidisciplinary bariatric team. Expert guidance and visits to dietitians are part of the surgical process. Veterans are an underprivileged and disenfranchised population, and they suffer from greater socioeconomic and health disparities than the general population (4) . The aim of this study was to explore the relationship between the number of nutrition visits a patient made and change in body mass index (BMI) after gastric bypass surgery for the veteran population.
Methods
This project was reviewed and approved by the San Francisco Veterans Administration Medical Center Institutional Review Board and was performed in accordance with the ethical standards laid down in the 1964 Declaration of Helsinki and its later amendments or comparable ethical standards. Before analysis, patient records and information were de-identified to ensure anonymity. Data from patients who underwent RYGB at our institution from June 2004 through July 2010 were collected from the computerized patient record system. A total of 79 patients who had RYGB during the study period constituted the study population. Date of surgery, age, sex, race, height, BMI, number of nutrition encounters during the 2 years after surgery, and weight before and 2 years after surgery were recorded. Patients' weights (in kg) were measured by health care professionals during clinic visits. BMI was calculated as weight (in kg) divided by height (in m 2 ). Change in BMI was calculated by subtracting presurgery BMI from BMI 2 years postsurgery. SPSS version 20.0 (SPSS, Inc) was used to analyze the data. Spearman's correlation was used to determine the association between number of nutrition visits and BMI change. Multivariate linear regression was used to determine the effects of nutrition visits, sex, race, and age on BMI change. A P value of <.05 was considered significant for this study.
Results
Characteristics of patients are shown in the Box. The mean number of nutrition encounters during the 2 years postsurgery was 6.44 visits (standard deviation [SD], 5.36; range, 1-29). The average BMI change was a decrease of 14.66 (SD, 6.26; range, 1.3-38.1) at 2 years postsurgery. There was a significant relationship between the number of postsurgery nutrition encounters and the change in BMI 2 years after surgery (Spearman's ρ = 0.21; P = .017). After adjusting for age, sex, and race, there was an association between postsurgery nutrition visits and BMI change (β = 0.255; 95% CI, 0.015-0.581; P = .039) (Table) . 
Discussion
In this study, patients attending more nutrition visits following surgery experienced greater declines in BMI. These nutrition visitspecific results are consistent with those of Compher et al, who examined the relationship between clinical visits and post-gastric bypass weight loss and found that the odds of weight loss increased 2.8-fold with each clinical visit at 2 years following surgery (18). Lier et al found that regular attendance to postoperative nutrition counseling visits was associated with weight loss 1 year after gastric bypass surgery (19) . Furthermore, Shen et al reported that patient follow-up played a significant role in the amount of weight lost after bariatric surgery (20) . Patients with no follow-up visits were 4.6 times more likely to regain weight (21) .
Nutrition care before surgery, during the hospital stay, and after surgery is important for the quality of life of the patient and the success of the surgery. There are no set evidence-based guidelines on the postsurgery nutrition follow-up schedule, which differs from institution to institution (22) . Current VA guidelines recommend that patients have 2 to 4 nutrition visits presurgery and 2 to 3 visits during hospital stay. Furthermore, nutrition appointments should be scheduled at 1 to 2 weeks, 4 to 6 weeks, 3 months, 6 months, and 12 months after surgery, and then annually afterwards. Patients require a lifetime of nutritional follow-up to have a good quality of life (20) , because bariatric surgery patients are at risk of malnutrition and micronutrient deficiencies following surgery.
Nutrition visits are helpful for bariatric surgery patients. Dietary counseling improved nutrient intake of gastric bypass surgery patients (23). Freire et al stated that lack of nutritional counseling follow-up was significantly associated with regaining weight (24) . Through frequent contact dietitians can detect challenging situations such as increased food urges, inactive lifestyle, and eating fast foods, all of which can contribute to regaining weight (17) . Regular nutrition visits can also aid detection and prevention of micronutrient deficiencies and severe malnutrition. Nutritional deficiencies are very common after RYGB despite supplementation with standard doses of multivitamins. The common micronutrient deficiencies that occur after surgery are potassium, B1, B3, B6, B12, folate, iron, copper, zinc, selenium, and vitamins A, D, E, K, and C (22) . Thus, nutrition visits can prevent regaining weight, osteomalacia, protein-calorie malnutrition, and, most of all, micronutrient deficiencies (22) . Dietitians can also help prevent dumping syndrome in patients by giving appropriate dietary advice. In addition, contact with medical professionals is a source of motivation for patients (18) . This study had limitations. It was a retrospective study, and VHA patients are mostly white, male, and over the age of 50. Moreover, the sample size was small. In an older patient population, weight loss can be generally slower because of a lower metabolic rate from reduced muscle mass. Admiraal et al found that whites had more weight loss than African Americans after bariatric surgery (25) . Whites made up the majority in this study population. Most published studies on bariatric surgery outcomes consist of 70% to 80% women (26) . Bekheit et al found no difference in weight loss between men and women after RYGB (27) . Still et al mentioned in their study that age and sex do not correlate with postoperative weight loss (28). Odom et al found no relationship between weight loss and race (21) . As in the results obtained by Bekheit et al, Still et al, and Odom et al, our study found no correlation between postsurgery BMI change and age, race, or sex.
Freire et al stated that postsurgery nutritional follow-up visits can decrease dramatically as time passes (24) . A significant number of patients will not comply with regular follow-up unless they are prompted to do so (29) . Continued support through communication and monitoring is needed to sustain weight loss. Patient follow-up can be a challenge for veterans. Bariatric surgery is offered in only 12 medical centers in the VHA system, and some patients have to travel long distances to these centers for surgery. After discharge, they return to their primary care locations for followup. Thus, some veteran patients can be lost to follow-up, which appears to be a major barrier to postsurgery weight loss (18) . Veterans, in general, are more obese or overweight, and they suffer from more illnesses than the general population (4). There is also a higher prevalence of substance abuse and mental health problems among veterans (30). Adams et al reported that veterans with a history of substance abuse had low weight loss 2 years after surgery (10) . Most VHA patients are over the age of 50, have attained low education levels, and have low socioeconomic status (5). Moreover, lower socioeconomic status of veterans can limit access to exercise facilities and food choices that may have an effect on total weight loss (14) .
Registered dietitians and nutritionists have an integral role in helping patients meet their weight loss goals following bariatric surgery. According to the VA guidelines, RYGB patients should have had at least 6 nutrition visits at 2 years after surgery. Strategies need to be developed to optimize the number of nutrition visits and to encourage veterans to come to all scheduled nutrition appointments. In this study, veterans attending more postsurgery nutrition visits experienced greater weight loss in the 2 years after surgery. Prospective studies may confirm the association between BMI change and the number of nutrition visits. The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services, the Public Health Service, the Centers for Disease Control and Prevention, or the authors' affiliated institutions.
